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REPORT  ON  KmtOLOOIC  IIJ^^3TIG/ITI0N3  ON  SI.'ALL  WATERSKEDS 
AT  TliE  CCnSERVATION  EXPERIMENT  STATION,  f.n:SS0URI  VALLEY 
LOESS  REGION,  CLARKIDA,  lO'-TA. 

I,    The  Experiment  Station  History 

The  Soil  and  Vfater  Conservation  Experiment  Station  at 
Clarinda,  Ic^va,  vfas  established  in  liarch,  1931  •    The  Division  of 
Agricultural  Engineering  in  the  Bureau  of  Public  Roads,  and  the 
Bureau  of  Chemistry  and  Soils  were  given  responsibility  for  the 
inauguration  of  the  vrork.    The  Iowa  Agricultural  Experiment 
Station  cooperated  in  selection  of  location  of  the  station  and 
also  leased  the  lanci.    The  Ghpjnoers  of  Cormerce  of  Clarinda,  Iowa, 
and  Shenandoah,  lovra,  and  the  Page  County  Farir  Bureau  cooperated 
by  assuming  responsibility/'  for  the  paj^onent  of  the  taxes  on  the 
farm.    This  project  v;as  later  transferred  to  the  Soil  Conserva- 
tion Service  on  April  1,  1935. 

Acknov;ledgment  is  made  to  R,  A.  Norton,  the  present  Project 
Supervisor,  who  installed  the  equipment  and  collected  the  early 
basic  records.    During  the  early  period  of  the  station  the  project 
was  supervised  by  G.  VI.  Musgrave.    Recent  records  were  collected 
by  L.  H.  Schoenleber,  v/ho  directed  three  m.en  furnished  by  the 
Works  Progress  Administration,  for  the  routine  compilations  of 
the  data  for  this  report.    L.  L.  Harrold  and  Y/.  D.  Potter  of  the 
Washington  Office,  Hyirologic  Division,  prepared  the  instructions 
for  compiling  the  d^-^.ta,  initiated  the  compilation  v;ork  in  the 
field  and  reviewed  the  data  before  publication. 
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II.  Physical  Characteristics  of  the  Station 

This  farm,  consistin=r  of  200  acres,  is  situated,  about 
midway  between  the  tovms  of  Shenandoah  and  Clarinda,  on  State 
Highway  No.  3,  in  Page  County,  lov/a.    It  was  selected  as  being 
representative  of  the  loessial  soils  of  rolling  topography  in 
the  L!issouri  River  Valley.    The  average  relief  is  from  40  to  70 
feet.    The  greater  part  of  the  farm  consists  of  Marshall  silt 
loam,  which  is  the  predominant  soil  tinpe  of  the  problem  a.r^.3.. 
Areas  of  the  different  soil  types  are  shovrn  in  figure  1. 

III .  Description  and  History  of  Each  Y/atershed 

Soon  after  the  station  was  established  there  were  seventeen 
different  engineering  experim.ents  inaugurated.    One  of  the  experi- 
ments se±r  up  at  this  station  was  to  determine  the  effect  of  land 
use  on  surface  run-off  and  soil  loss  from  small  ;vatersheds  and 
terraced  fields.    There  are  five  different  watersheds  included 
in  this  study  (see  figure  2),  namely  Plot  V,  Plot  V^,  Plot  X, 
Plot  Y,  and  Plot  Z.    The  location  of  these  plots  on  the  ExperLment 
Station  is  show:  in  figure  1. 

VJ"atershod  Plot  V,  good  rotation  unterraccd  plot,  'was 
installed  in  September,  193 !•    The  measuring  equipm.ent  was  com- 
pletely installed  by  October,  1932,  at  which  time  hydi^ologic 
measurements  were  started.    The  drainage  area  of  this  watershed 
is  confined  by  the  use  of  earth  ridges  and  dyk^s.    In  general  the 
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drainage  of  this  plot  results  from  sheet  flow  into  a  natural  de- 
pression and  is  then  carried  off  the  plot  through  confined  channel. 
This  watershed,  3.25  acres  in  area,  is  unterraced,  sloping 
generally  to  the  northeast.    A  view  of  Plot  V  is  shov.n  in  Plates  I 
and  II.    There  is  a  crop  rotation  of  corn,  corn,  oats  vdth  seeding 
of  clover  and  clover.    The  rotation  started  v/ith  second  year  corn 
in  1932. 

Watershed  Plot  vY,  poor  rotation  unterraced  plot,  vras 
installed  in  Septenber,  1931  •    The  ir:easuring  equipment  was  com- 
pletely installed  by  April,  193/+,  at  vrhich  time  hydro].ogic 
measurements  were  started.    The  drainage  area  of  this  watershed 
is  confined  by  the  use  of  earth  ridges  and  dykes.    In  general 
the  drainage  of  this  plot  results  from  sheet  flow  into  natural 
depression  and  is  then  carried  off  the  plot  through  confined 
channel.    This  watershed,  1.97  acres  in  area,  is  "unterraced, 
sloping  generally  to  the  southeast.    A  view  of  Plot  'il  is  shown 
in  Plate  III.    The  crop  rotation  on  this  area  is  corn,  corn, 
corn,  oats.    The  rotation  started  v.-ith  oats  in  1934. 

Watershed  Plot  X,  poor  rotation  terraced  plot,  v/as  installed 
in  September,  1931-    The  teiraces  vrcre  constructed  September  8  to 
12,  1931.    Terraces  on  this  watershed  possess  the  follov.lng 
characteris ti  cs . 


Length    Vertical    Drainage    Uniform  grade    Slope  of 


Terrace  feet  Interval  Area  in./lOO  ft.      land  per  100  ft, 

feet  Acres  inches  feet 

X-1  127  4.81  0.19  3  6.65 

X-2  169  5.23  .19  3  9.12 

X-3  226  4.97  .23  3  -  9.67 

X-4  324  5.03  .38  3  8.41 

X-5  350  4.83  .39  3  9.64 

X-6  292  5.19  .40  3  9.61 

Other  .19 


TOTAL  1.97 

The  measuring  equipment  -.vas  completely  installed  by  April, 
1934^  at  vrhich  time  hydrologic  measuremients  ■VTere  started.  Surface 
drainage  resulting  from  terraces  on  this  plot  is  concentrated  into 
a  terrace  outlet  and  is  then  diverted  to  the  measuring  ea_uipmcnt. 
This  plot  sloping  generally  to  the  northeast  has  a  crop  rotation 
of  corn,  corn,  oats.    The  rotation  started  v.dth  oats  in  1934.  A 
vie-vT  of  Plot  X  is  shc-'m  in  Plate  IV, 

If^^atershed  Plot  Y,  good  rotation  untorraccd  plot,  v;as 
installed  in  September,  1931.    The  measuring  equipment  vias  com- 
pletely installed  by  October,  1932,  at  rmich  time  hydrologic 
measuremients  vrere  started.    On  Fobruarj^  17  to  24,  1934,  the  east 
boundary  was  altered  so  that  the  area  of  this  plot  vras  the  same 
as  Plot  V,    The  drainage  area  of  this  T^atershed  is  confined  by 
the  use  of  earth  ridges  and  dykas.     In  general  the  drainage  of 
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this  plot  results  from  shoot  flovf  into  a  nr.turcil  deproGsion  r.nd 
is  then  cr.rricd  off  of  the  plot  through  confined  channel.  The 
watershed,  3.25  -icres  in  area,  is  miterraccd  sloping  genorp.lly  to 
the  southeast,    A  viev,'  of  Plot  I  is  shovm  in  Plate  V.    There  is  a 
crop  rotation  of  corn,  corn,  oats  v.ath  seeding  of  clovi..r  and 
clover.    The  rotation  started  vdth  second  year  corn  in  1932, 

Watershed  Plot  Z,  good  rotation  terraced  plot,  r:as  in- 
stalled in  September,  1931.    The  terraces  v<ere  constructed 
Septcrnbt^r  11  and  12,  1931.    Terraces  on  the  v/atershed  possess  the 
following  characteristics , 

Vertical    Drainare    Uniform  Grade    Slope  of  land 


3rraco 

Length 
Feet 

Interval 
Feet 

Area 
Acres 

in./lOO  ft. 

Inches 

per  100  feet 
Feet 

Z-i- 

576 

4.05 

0.52 

3 

10.05 

Z-2 

566 

5.05 

.69 

3 

9.61 

Z-3 

528 

5.16 

,60 

3 

10.75' 

z~u 

500 

4.78 

.59 

3 

9.54 

Z~5 

430 

5.01 

.53 

3 

10.06 

Other 

.19 

Total 

3.12 

The  measuring  eouipm.nt  yjis  completely  install^^d  by  October,  1932, 
at  which  time  hiydrclogic  measurements  were  strrted.    On  February  17- 
24,  1934,  the  northeast  boundr^.ry  T/as  altered  so  thit  the  area  of 
tb-is  plot,  including  terraces  Z-1,  Z-2,  Z-3,  Z-4,  and  Z-5,  v;as 


nearly  the  same  size  as  Plot  V  and  Plot  Y,    Surface  drainage 
resulting  from  terraces  on  this  plot  is  concentrated  into  a 
terrace  outlet  and  is  then  diverted  to  the  measuring  equipment. 
This  plot  sloping  generally  to  the  northeast  has  a  crop  rotation 
of  corn,  corn,  oats  vdth  a  seeding  of  clover  and  clover.  The 
rotation  on  this  area  of  3.12  acres  started  v.dth  second  year 
corn  in  1932.    A  view  of  Plot  Z  is  shovm  in  Plate  VI. 
IV»  Instrumentation. 

Fain  Gages.    The  rain  gages  used  at  this  station  are 
Friez  weighing  and  recording  rain  and  snoiv  gage  or  Standard 
Weather  Bureau  rain  gage.    Charts  on  the  Frioz  type  gage  are 
changed  once  a  v;eek  and  after  each  storm.    Table  1  shoY/s  date 
the  rain  gages  v/ere  installed  and  other  characteristics  relative 
to  their  installation  and  operation.    The  location  of  each  rain 
gage  on  this  farm  is  shov.n  in  figure  1,    The  area  of  each  Y;ater- 
shed  over  vrhich  the  records  from  each  standard  V/eather  Bureau 
rain  gage  applies  is  shovm  in  table  2.    The  area  of  each  v:ater- 
shed  over  v^hich  the  records  from  each  weighing  and  recording 
rain  gage  applies  is  shown  in  tablu  3. 

Flmes  and  Silt  Samplers.    Equipment  used  to  measure  soil 
and  water  losses  for  all  plots  consisuo  of  the  follovdng: 
Parshall  measuring  flume,  v:ater  level  recorders,  vroodon  silt  box 
and  Ramser  silt  sampler  v:ith  a  side  tank  to  hold  sample  of  runoff. 
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Pictures  of  measuring  equipment  for  Plots  V,  '"f,  X,  Y,  and  Z  are 
shorm  in  Plates  VII,  7III,  IX,  X,  and  XI,  rospectively.    Table  U 
shovfs  kind  and  date  of  instillation  of  measuring  equipment.  After 
run-off  has  occurred  from  aiiy  one  plot  the  charts  are  removed  from 
the  vrater-stage  recorders  and  replaced  vn.th  net;  charts,    A  record 
is  made  of  the  amoiont  of  runoff  in  the  silt  box  and  a  representa- 
tive sample  is  taken  to  the  laboratory.    All  run-off  ivhich  is 
saved  in  the  side  tank  during  the  period  of  run-off  is  removed, 
v/eighed  and  a  representative  sample  is  taken  to  the  laboratory 
vfhere  the  number  of  pounds  of  soil  are  determined  per  cubic  foot 
of  sample.    Total  rim-off  is  determined  from  the  hydrograph  or 
from  the  amount  left  in  the  silt  box  and  side  tank,  provided  there 
is  no  hydrograph.     The  total  soil  loss  can  be  determined  by 
applying  the  sample  factor,  (pounds  of  soil  per  cubic  foot  of 
run-off)  to  the  figure  of  total  run-off.    The  total  pounds  of' 

soil  loss  is  then  converted  into  tons  of  soil  loss  per  acre, 
7,    Graph  and  Tabulation  Sheets 

All  storms  v;here  the  totrl  rainfall  vras  0.20  inches  or 
more  vrere  recorded  on  Form  503-34.5  for  the  years  1934-  to  193S, 
inclusive.    Graph  sheets  vrere  prepared  shovd-ng  rainfall  intensities 
and  accumulated  rainfall  for  all  storm.s  v;here  a  hydrograph  vras 
obtained  from  one  or  more  ■'.Yatcr sheds.    Recording  rain  gage  charts 
v:ere  reproduced  on  the  graph  sheets  using  the  record  most  nearly 
representative  of  the  precipitation  on  the  ■'.ratcrshed  vjider 
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Table  2.    PERCENT  OF  K\CK  I'fATEKSHED  AHSil  SERVED  BY  THE 


NON-RECORDIi^G  R.'iIN  GAGES 

Clarinda,  lovi-a 
 193A-193 5-1936 


Watershed 
Plot 

Creok  ^^/2 

'  Tarkio 
:  Creek  -y'l 

:  Tarkio 
'Creek  f2 

:  Tarkio 
:Croek  #5 

:  Tarkio 
:  Creek  :'f7 

:  Tarkio 
:  Creek  -"^Q 

V 
W 

100.0 
100.0 

X 

2.1  < 

97.9  • 

Y  ! 

61.1  \ 

15.3  1 

23.6 

z  i 

53.6 

46.4 

1937-1933 

V 
W 

66.80 
•  24.73 

i.a 

■  75.27 

:  31.79 

X 

;  100.00 

Y  ! 

■  5.46 

:    94. 54 

Z 

1.75  • 

0.26 

•  4.12 

•  92.  e6 
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TABLE  3.-  PERCEh'T  0?  EACH  WATERSHED  AFEA  SERVED 
BY  THE  RECORDING  RATN  GAGES 

Clarinda,  lovra. 

 1934-1935-1936  [  


Watershed 
Plot 

:  Plum  Creek  #2 

•    Tarkio  Creek  fl 

Tarkxo  Creek  #2 

V 

!  100.00 

W 

\  100.00 

X 

\  100.00 

Y 

!  70.32 

\  29.68 

Z 

!  100.00 

1937-1938 

■^^^ 

:  100.00 

W 

s  100.00 

X 

t  0.94 

!  99.06 

Y 

:  ,  60.26 

14.76 

\  24.98 

Z 

54. 2A 

:  45.76 
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consideration.    Rainfall  intensities  were  determined  from  in- 
crements of  rainfall  for  time  periods  during  which  the  gage 
chart  shov:ed  constant  slope,  i.e.,  betvreen  break  points  on  the 
recorded  graph  of  acciamulated  rainfall.    The  total  amount  of 
rainfall  for  each  v:atershed  v/as  com.puted  from  a  m.ean  of  standard 
gage  measurements  weighted  in  accordance  v^ith  the  Horton-Thiessen 
method.    The  percentage  of  each  rain  gage  reading  applicable  to 
each  watershed  is  shov.Ti  in  tables  2  and  3. 

Parshall  rating  table  was  used  in  converting  stage  in  the 
flume  to  rates  of  r^an-off  in  cubic  feet  per  second.     The  minimum 
value  of  stage  covered  by  the  published  table  vv-a.s  0.01  foot.  The 
ra.te  of  run-off  curves  (hydrographs )  vras  computed  by  applying  the 
dischai*ge  rating  table  to  the  stage  heights  where  a  change  of 
slope  occurred  on  the  water-stage  chart  and  at  intermediate 
points.    The  accamulatod  surface-run-off  graph  was  derived  from 
the  hydrograph  by  averaging  ordinate s  on  the  rate-time  graph  and 
multipl;yd.ng  them  by  the  time  interval  betvrcen  ordina.tes. 
VI.    Published  Reports  Relative  to  Watersheds  Plots  V,  W,  X,  Y, 
and  Z. 

Soil  and  Water  Conser\'-aticn  Investigations  at  the  Soil 
Conservation  Experiinent  Station,  !y"issouri  Va].ley  Loess  Region, 
Clarinda,  Iowa,    Progress  Feport  1931-35  -  by  G.  ''T.  J-usgrave  and 
R.  A.  Morton.    U.  3.  D.  A.  Technical  Bulletin  552  -  February,  1937. 
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Investigations  in  Soil  and  Yfetor  Conservation,  Soil  Conserva- 
tion Experiment  Station,  I'issouri  Valley  Loess  Region,  Clarinda, 
Iov;a.  -  by  R.  A.  Norton,  0.  R,  Neal  and  L.  H.  Schoenleb  er  —  vear , 
1936. 

Investigations  in  Soil  and  Vifater  Conservation,  Soil  Con- 
servation Experiment  Station,  I'iissouri  Valley  Loess  Region, 
Clarinda,  Iov;a  -       R,  A.  Norton,  0.  R.  Nec.l  and  L.  H.  Schoenleber  - 
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Plate  !•    Southeast  portion  of  plot  V  stiovrt location  ol 
measuring  equli^nient. 
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Plat©  TI,    North-^sst  portion  of  plot  Y  showing  location  of 
measiirlng  ecjuipment. 


Plate  III.    Plot  W  showing  location  of  measuring  equipment. 
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Plate  IV.    Plot  X  showing  location  of  X  terraces  and  meatfurlng 
equlpnent. 


Plate  V.    Plot  Y  showing  boundary  location. 


Plate  YI.    Plot  Z  shcvvlng  location  of  Z  terraces. 


Plate  VII.    Measuring  equipment  Installed  at  plot  Y. 


Plate  VIII.    Measuring  eqpiipment  installed  at  plot  W 


i 


6?- 


Plate  IX.    Measuring  equipment  Installed  at  plot  X. 
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Plate  X.    Measuring  equipment  Installed  at  plot  Y, 


1084 


6 


I 

I 


I 


§  Si 

MO 

1 


TJi  o 

o  u 

to  o 


•e 


I  04 

I& 

I- 


!  i 


8-  ft  O  Q  O    I    I    I  I 

Soa   :o  uooo 

o  a    a    !       a  I  T  T 


;§7  7T 


Ic  I'  I  i  I!    i  I 


!  I  i 


I  I 


7  \f 


a 

C/D 

U 
H 

O 
> 

o 
9 


Q 
Z 

o 

H 
U 


O 
Q 

O 
u 

w 


3 


wj  in 


11 


"  r 


lf\!      ir-t  fH  1-1 


1 


I 


CNS5  CT<  3! 


IS 


o  a  a  a  <M 
1-1  Q  a  o  a 
•  S9  •  a  • 


51 


o  o 

Bi7 


O'  O  iO 


I  I  I 

O  0|  o 


CO  03  ooi  oo  ecV  oO 

Ol     I     .     I     I  I 


'^?j<?^^^  ^^^s^s  ^J^^-^!^^:  K\  to,  K\  to,  fC\  K\ 


K>  iJS  kS  OS 

o1    *      !  ' 


I  W  rj  CO  cvj  CO 

J  NJ  KJ  CJ  NJ 


O  nO  O  Q  nO  O 

kS  hr\  lA  o  ^ 


1 


IF 


I  i  i  i 


iPP^Si^g;  ::|3.-f^:f^ 


<;    vO  <n 


II 


J! 

ol 


i-HrH,i-frH  iH  rH 


CO  Cd'od'  CJCO;  cj 


O!  Ol 
kNkS 
1  1 


ol  i-i  Ol  H 


I        :        '  i 

w  5^  w 


I  i  .  I  1 


Q  O  1 
I-*  1-1  1 

cy  cvi  ( 


1 1 


o  d  o  if\  d 

I  cy  cy  ft)  -^Z  cy  < 


i   I  I 


lOl  OlOi  f-JOir-"! 


!  I 


eo!  cj  . 
'HI  CM  •-<  ( 

1    1  1 


;  3^  (T»  0> 


a,  a,  Ol 

^  r->aa 
W  C\J  oj 


i-«  B  I »  I  rj  cj 


e  Irl,  1-1.  r-l' 


I  P.I   :   1  a,  a.' 
1  o        cr>  o  03' 
Cu,  t  e    •Hcj  i-i' 


1  O^E 
•1 


tH     I      ■  d.  Eh  CL, 


I  ^  £    C      =3  U  3 

:  «'        i-i  a  ^ 
a.  E-.  a. 


!  (M  C\J  C\(  I 
QMS  I 


Is 


O  E 


iTi  ^•  t"^  lA  pj 
c  j  cj  a-  C.|  'H 


>  S  H 


H  i  '<)« 

u 


E    £    E  E 


O  £     =    E    fi  E 


O  £    E    E     E    C  i 


;  K-n-n  >-i|nS  i 

ij-  M  I  t 

I  tJ  W  Ml  M    I  m 


•   •  4 

pri  M  f«-) 


ro,  fni-( 


n 


K> 


*•   '   '   !  I 

'   OE  IE  i3    £  = 


I  Ol  S  |E  I  E  'E    X  ■ 

'  -HI      I      .     :      .  i 


J. 


Ii  il 


r   c  s  e 


S      i  i  I 


lA  !  !  i 
<S  M  !  1  I 

t^E    EE  EE 


E  ,e    E  E 


I 


I  I  ! 


&  t 

o  c 


o  o 

2i  E 


I  i 


i7it:i?l 


o  o  o  o 


!  1  ! 


a 
m 

e<i 

O 

> 
o 

V3 

to, 
to. 
C 


2  ^  ^53:5. 


1 


I 

\ 

^  i4 


i9 


5^  ^^^^ 


4 


000     o     a  I 


11- 


I  I 


o 
z 

a; 
o 


o 

o 
as 
o 

u 


3 


J  M       J        !  I 


irt    so  O    so  1^ 


I  I 


I  I  I 


'1 1111 


1  o  o  a  o  a  o 

;  (V»  Cl  CVi  CI  Ci  W 

1    11  I 

I    I    !    I  I 


CO  CO  CO 

!  Ml 


Si 


0.0  O  O  O  CO 

-5  _dj  Oi 


=1  !  1 


o  cd  a 


a  Q  ol 


CD  co  axDi 

11J 


OOi  00  CO  OJ'  ®  ^ 
C3|  O'  O  i-H  O.r-i 


^^^^^^  '?j<fc^cf^ 


444 


■o  vo    Ovo  a» 

CM  <\i       PI  <H 

*    ft   «   «   «  « 


!  1 


H 

e  5 


w  s  c  OJ  rj  Ci 

s  3.  <-.  g 

E-c  £-4  Sl, 


lf>  in  L-\  O  ITK  o 

OJ  rj  cj  t~-  OJ 
CO  oi_cj  r<  oJ^ 

,  in        10  into 
t  s  o  »^  o 

■<vj;    !        cvi  K^ 

.  OJ;    !     cui  CM 


1 


1 


1  cc  CO  03  OJ  a>'  cvi 
01 0'  o  f-"  o  <-< 
I  _      -  ^  .  . 


11 


111m  il 


CO  irlflO 


L-MniAajinco    '  in  in  in  L'^  in  iri 
rHr-ii-jiniHm  — 
-a-^-^K^-^  fn 

OJ  ^      <H  cj  ^ 

jO^    j  |c\J.Ni^>J 
t<  s   e    ^  ■ 


SI  CO  00     3  r- 


31  d  o  oil  d  OJ 
^JoJcJ'OOJk; 

HI       H  rt]  rH  r-t 


mSk^k^cm  kac\j 


in  lAinin  inir 

o,  a  o  col  a  CO 

OJi  OJ_OJ__  OJ  _ 

I  in  ,  m  ii>in 
'  c\j-    i     _3  CV-J 

••ice   

I  fOuJt 


0.0JC3J0J 
fn<-i  r^  K-v    '  r<\ 

>  S  X  >« 

qt  s  I  c  I 


in  c~-  r-m 

CVJ  O  '^Of 

•     «     •  a 

.-4  rH  rn  rn 
>•  B:  X  !« 


OJ     in  t-^  t>>.ir>  ;  oJ 

OJ  CJ  CJO/  I 


iAr-*t-^  in 
t  O^  OJCJOI 

i  K\  i-(  <-«  hn 


I  ^nr^  prt 


1  !  i  i  I 

ciovSioi  l^-ii 




I  fO)  r-j  H  fn 


>  S  H  >H  I  M 
0  :   E  :  c  I  c  e  I 


!  W  Si  >^  >H 

1^.  ■ 


s  je  jE 

I  I 


6s  M 


I  i  !  '  ! 

-  s  e  'e  is  .«  i 


t  ! 


Oct  t 


I  I 


I  i 


irt 


1^  rH. 


o  •  •  o 


I     I     I  ' 

o  o  o' 


•ol 


:  O  O 


t-1  oj  ir><-ii 

<-l  K\sO  CJ 
O  O 
•    *   •  • 


I 


a 

tsl 

S3 

AS 

Ui 
H 
■< 

O 

> 
o 


z 


z 


as 
o 


O 
Q 

o 

Ui 


OJ  Ol  OJ 


I-*  i-t  »H  CM' 
1  ^  •  •! 


5M 


1  I 


§8.8  S 

O    •    •  O 

O  » 


(M: 


I  I 


■  I  I 


^rH    O  O  O 


I  hi 


i-fi  6'  6'  61 


J 


i  j  I 
1 11 


:  •-•     <  «^ 


I  I 


>0  vQ!-0'S3'^ 


M  '  i  I 


JiJ 


la 

as 

a  =^ 

S  — 5" 


o  o  o  p  o 

OJ  OJ  C\J  cj  CV^ 


J  ij  J  M  M  IJ  !j 

i  i  I  1  !  ,  1^11'^;'' 


sSj  ■^■^Sc^S    l^'^'^^^'^  jScv^cyiSSjS 


Jj'-d'-d      O' O' o' CVj'q' C\ji      CV  CJ  I 


1      ;      I  p-l        .-H  ^  i-i  rH 

n  I  n  I  ■ 


!  i 

1-1 1  I- 


QSO^Qi      pv  M 
OJ  CJ  CJ  fA  OJ  K-\ 
i|   •   •    •    #  • 

r-l  *"» 


CO  03  CO  r-i  OO  rH 

M  1 1    1  ^ 


-5-5-^ -3 -5 CTv       ^  cSn  r-i 


ir\  lA  Lrt  lA  IT 
lA  xvin^jt  tA  J 


.!.!jJ 

0^  w  evil  CM 


o  i?'.3 
OJ  -  eg 


O.  :  Oh  C 

,  lA  '  lAlAlA 

d  I     i  LA  a  lA 

<l  !  lAvfl  LA 


OJ  CJ 


^4 


n 


r-i  rH  M>  rr\ 
o  =   =    e   £  c 


I -it 


^f^  iH  »H  K\ 

'>  S  >■< 
act:   e  E 


lAritiirl  I  oi 
ojovo^oj  li 


>  S  >«S  H 


1 1I  -IT 


It 


L  LI. 


CO  I  I 

a"  ■It 


IS 


i 


^  i  I 


r 


Hi 


g  i 

id 


mi 


imi 


Ml 


i 


mil  1^  ||8| 

•  i  teal  Ifl 


O  09 

n  <-t;H 


I 


H 


II 


a,-  a,  oj 


ft 


?  mi 


.4- 


m 

Mi(\J! 


I 


I 


^^^^  M  \M^^  ^  M^^^ 


dp  |p!  isqpp^q  jtQidtctie) 


2  I 


5/3 

Q 

£3 

C/3 

H 

o 
at 

> 

sr: 
o 

b 
O 
Z 

as 


=3 


< 

O 
H 

Z 


o 

Q 
as 
O 
u 

as 


HI 


jS    ^^^^    lat  !o|a3:S;3 


OO;  CWo5  OS  CT' 


I  i  i  I 


^    !    ■  1  I  ^19 


Sh  sdsjsi  is! 


ji 

-  8 


'^■^ii  N^'^ 


2 0  a 

•1  •  « 


5 
5  S 


<a  CO  (d  o  <n  Q 


"  I  i  I  I  I  !  ;  : 


IJ  M  i 


cai 
1  •  • 


3 


I  cvji  cy     cj  cj  CM  a 


M  '   '   I  M  1   I J 

op  CO  CO  a  (D  o  C"  (vi  cvj  ^^^^^ 

rH  r-«  i-f  H  <-| 


K-J       N       C\JI     j  i-l'  rti       /HI  r-l  . 


I     I  i 

i  18: 


^^^^  ,^  ^^^^^^^^^^  l^^^^s^^  j^?^^^^^ 


1  *  1  * 


I  J   '    '  ! 
w:  riji cu  (\jc\j:cu  1  c 

I'll  ii" 


n 

z 

I 


1  Q       rH  i-J  - 


-rr 

iQ'^'^QQ^O!  I  miri  lAuS  irtL-S 

\a  >o  ^  ^  ^  >S  I  m  irf  in  04  uS  cvi, 

I  i.-tr-li.-<i-«H'-' 


ni7 


i   i   ic3cJd         i   'i^S^^i  1 
htie!3-?-9'   i         e  I  O  iTKO  -lit 
,     ,     I   n  J  T    I  ^     j     I   ..  J  ..  ; 


^  0.  CM  ;  CM 

o  Lf-v  a  1  in 

»riC.|  rr\  \  Ct 

M       M  '     e   B  I 


H  ^ 

l-H  f-H  r-< 


o  in  S   I  2^ 
o  --H    '  tn 


6-t         c^e-ic-.  H 


1  W  w  cu 
e 


'    ,  a,  fr!;  S3  e" 


C4 


11 


I CV^  CVj  CJ 
!i<  £-1  =M  fH 


a<  CL,  M 


CO  cu| 


<MI  iWCVlCVI 


!  b: 

i      3  1.  3 


1 

-a 


1-3     Oj  ov  5J   j      I  ^  ,      «  « 


I  <-(  rft     fO    1  rov  i-c  M  K-> 

!  I  i  I  '  ^  !  1^  I 


I  I  ! 


I  t»  W  M  ►< 


i  -H 


.3. 


;   \^^,\   I   Mj"   I  f 
«  •  c  I  dc 


I  ■  m  I 


.1  l-g.' 


i  M  I  ! 

-pi  I  i 


.  _   cic  sic  !    I  qE|«|e 


\^    '     i     I  ! 


1-^ 


r.*   C   s  I  E  I  c 


1 


1  i 
I 

a 

'  o 

S 

i 

£ 

"1 

X 

•  1 

fl:  O 

§T 

1  1 

a  Qi 

tv 

1 

0 

■? 

1 

0 

1 

0 

y 

1 

1!     1  1 
q  c 

■?  !l 

■ 

a 

0 

1  1 

^-f 

T 

1 

C 

f 

c  ol  0 

1 

0 

T 

■ 

a\  0 
&y 

ll  1 

O'  0 

h 

s 

0 
ta 

k 

I 

0 

7 

1 

l< 

1 

Oi  CO 

M  cy 

(Z>  nO 

1 
[ 

CV 

0 
1 

,5 

« 

If 

1 

1 

< 

<D  ( 

□  CO 
J  ^ 

1 

<- 

s 

r- 

x> 
rr, 
• 

1 

V 

<^ 
c 

IT. 

9 
n 

J 

a 

s 
3 
a 

; 

«' 

i 

d 

s 

S;  o 

1 

c 

1 

u 

1 

a 

1 

a 
f 

s 

c 

t 

0 

t 

< 

a 

1  1 

c  c 

1 

0 

1 

c 

s 

1 

•? 

1 

T 

1 

0 

T 

•> 

e 

Ss 

1 

0 

7 

1 

1 

0 
1" 

1 

c 

s 

0 
Si 

1 

0 
■? 

1 

0 

1 

0 
7 

11 

s& 

1 

1 
1 

II 

% 

! 

'4 
1  ^~ 

i 

1 
s 

|. 

,^ 

1? 

f- 

ir 

f- 

r- 
ir 

f- 

IT 

t- 

t- 

ir 

IT 

, 

IT 

i 

1 , 

S 

0 

CO 

=1 

IT 

IT 

H 

1 

r  1 

s 
1 

i 

1 

s 

ll 

IS 
a 

-  IN 

S  ( 
< 

0  sO 
« 

f 

\ 

vO  V 
K-  f 
1 

t 

vO 
Kj 

• 

0 

in 
• 

• 

• 

00 
rH 

r- 

3 
ii 
'I 
s  ■ 
s| 

S  ' 

\Ji  CM 

r 

t 

ft 

F 

& 

[1 

1 

— 

If 

• 

? 

li 

5  f 

*l 

£  "< 
( 

i  ' 

3     1  i 

1  1 

0 
H 

i 

111  11 

a 

-3; 
< 

• 

0 

• 

• 

^. 

oc 

1' 

ii 

_  c 
t  c 

d'  CD 

i  !  . 

i  1  i 

S 

a 

«  •  •  < 

1    i  i 

0  c 

^< 

d  CO 

K> 
4 

« 

CM 
1 

«■ 

< 

cc 
cv. 

in 

fi 

s  < 
I 

t 

n  IT 

_L 

c 

z 

o  o 
-40 

0 

01 

lij  IT 

r 

1 

a 

Q  " 

1 

-TvO 

in  0 

^3 

"& 

c 
•- 

E 

10 

a 

0 

«■ 

s 

1 

is. 

e 

? 

J 

a 

c 

c 

cola} 

J 

y 

r- 

cv 

li 

;^  <<  t^  •« 
tr .  ij\  iT'.  u" 
_^  -(^.J  .-c 

>-inO  N< 
<-»  i 

|_; 

g 

:^ 

•  e 

CVJI 

Oh 
CC 

ft 

1 

< 

-< 

c 

<M  CVj  Cj 

|t3  § 

P-<  H 

«^ 
I 

CVJCJ 
r-l  as 

cy 

o< 

ti, 

d 

E-< 

:  c 

i 

it 

s 

■ 

— 

=^ 

Co:  <M 

% 

ft 

CM  CM 
M  f 

a 

e 

1 

0(  H 

0 

Q 

If 

- 

2  ( 
j 

1 

M 

^ 

0 

rr 

;  i 
♦  •  • 

CM 

• 

^^^ 

1  ij 

- 

1 

IT 

C. 

1 

CJO 

rr 

1 

1  m 
!™. 

<-<  r-ftC 

j 

i 

uS  t~ 

— < 

1 — ' 

H 
c 

>- 

cv 

K 

1 

a 

9 

z 

>  s 

>> 

e 

e 

I'M' 

04     1  1 

e 

l>« 

1 

s| 

> 

fi  r 

»- 

r 

1 

HI 

i 

.1 

-J 

C 

i 

- 

> 

■n 
^ 

2J 
>^ 

c 

c 

e 

IPl  i 

i 

ti 

ii 

!  ! 

1 1  i 

< 

[ 

- 

\ 

!  1  i 

i  i  \% 

J. 

i 

i 

c 

C 

1 

1 
1 

e 
1 

R 

1 

1 

s 

1 

I 

e 
c 

* 

L 

» 

f 

o 

"if? 
•  w  bO 

•<3  or)o 

0  uaU  ' 

°i  0<  1 

a  n  1 

"1  "^"fi 

01  a  0 

u|  u;^ ' 

1 

! 

1 

1 

s 

M 

n 

f 

f 

:  ! 

8  oc 
3  ■«  c 
>  «  T 

a 

o 

r  1 

O  0 

1 

■  1  1 
J  i'  t'  1 

a  Ol  q  0 

1  i 

17 

L. 

o 

o 

E-i 

o 
« 

o 

§ 
o 
s; 

1 

c 

o 
c 

o 

t 

o 

? 

1 

j 

1 

1  

J 

p 
S 

3^1 

3  ^  a 

1 

1. 

S  u 

[ 

! 

• 

i  i 
'  1 

-) 

s 

t 

s 

• 

s 
• 

t~ 

CJ 
r-t 

1 

C\J  CO 
rH  ON 
•  t 
r-t 

! 

i 

o 

IT 

4 

. 

i  ■! 

i1 

] 

! 

a 

S 

1 

r- 

i 
1 

g 

1* 

ll 

c 

o 

SB 

c 

1 

>  c 

n 

1 

c 

nC 
g 

! 

oc 
>g 

? 

C 

a 

I 

c 

1 

u. 

1 

S 

O 

o 

y 

1 

0 

— 

1 

c 

O 

o 

in 

o 

o 

rH 

C 

a 

o 

1 

0 

1 

s 

o 

I 

7 

( 

ll 

— 

I— 

II 

1 — 

»4 

:l 

1 
1 

s 

t- 

i 

■ 

:^ 

■ 

:! 

\ 

v£ 
IT 

1 

' 

l£ 

— 

1 

u 

so So 

CJ  CJ 

i 

CJ  CJ 

1 

■o 

CI 

r- 

CJ 

CJ 

i 

K> 

00 

to 

oc 

,K 

II 

1 

1 

I.  i 

caoo 
in  IT 

? 

i 

t- 1- 

i 

r- 

tr 

, 

} 

oo 

CO  CO  a 

I 

a> 

S 
1 

a 

p 
a 

G 

S 

a 

5  J 

S; 

& 

.8 

-8 

8 

..a 

1  ! 

MM! 

&(,3<&<Titsi.ii 

i  i  M  !  ^ 

1      !      !      1  1 

^^^^ 

• 

* 

• 

4 

* 

H 

1 

o 

] 

O  C 

1°. 

sl 

£| 

-1 

i 

CO  on 

r- 

Cr 
1 

d  a  005 

CJ  0|  Oj  c 

c 

a: 

c 

1  1 

i 

4 

1 

\  ! 

1  ' 

• 

H 

4 

1 

r,  L 

ir 

i 

Ci 

Is 
1 

~i  — 

r- 

-r 

r- 

H 

o  a  oo 

r-l  r- 

a 

c 

■ 

o 

1  M  1 

«  .  »  « 

i  i  i 

• 

r 

1 

«  < 

O 

CJ 

o 

Cj 

o 

C) 

o 

r 

c 
.-- 

s 

rH 

1 

« 

1  1  i 

4      4     4  4 

1  1 



ll 
<  — 

i-t 

■H 

ir 
1 

ir 

i 

« 

j 

SIT 
< 

Sir 



— 1 

•  '     '     :  • 

c\f  c\l  f\J 
CO  oj  CO  ca 
«  •  «  < 

>-<  rH  <-(  H 

• 

1 

CO  c 
S  CO 

4  4 

s 

!  ! 

t--CO  c- 

co  CO  cc 

i  ! 

- 

• 

•  1  « 

? 

O 
IT 

C 
IT 

1 

1 



M 

s? 

S 

in  ir 

I" 

!    '    '    i  , 
irt  lA  lAcQ  ir\a3 

^     Si  ■S'Sj'S 

(    .   .  . 

! 

CJ 
H 

1 

— 1— 

' — \ — 

f-i  f-i 

tnir 

1  :  i 

tc\r<\tt\rr 

H  r-f  H  iH 

inirt  lALT 

'  M 

in  mir(  ir> 
o  o  o  [- 

CJj  Cjl  C|i  "-1 

a 

CJ 

U> 

1  ' 

ll 

s 

e 

■4  < 

ITS  C 
O  C\ 

•0 

KM 

— 

OJ  "^CV 

-o 

iH  S 

c 

BA  0 
r<>  C 
•-(  ^ 

oS  a 

ca 

H 
••t 

•< 
o 

ir 

< 

in  c 
inir 

c 

21 

:*oj 

tr 

Z 

s 

0 

CMl 

r 

CVJ  c\ 

e: 

E-> 

e 

CJ  c\ 

It 

1 

o 

f-< 

c 

CJ 

jI  a 

CJ  Cj  CJ 

i  (X,  i-l  A- 

CJ     i  id 

M     1  S 
^  c  c  ; 

CJCJ 

as! 

CJ 

a. 

s 

ci 

.  c 

\ICJ 
9  J4 

-(  a 

-.  El 

CJ 

1 

a, 

' — 

— 

! 

If 

1 

•  « 

^IC 

4J 
O  t 
r-H 
&. 

<y 

-LP 

n. 

in  c-  r~  IT 
•  t  •  « 

fov  ^  .H  rc 

I 
k 

• 

fn 

in 

Ol 
K- 

- 

e 

r~in 

OJCj 

•• 

int- 

CJ  OJ 

i 

4 

r  IT 
kOJ 

4 

K- 

k 

CI 

N" 

■ 

int- 

CJ  o~ 

m  r- 

1 

—1, 

1 

2J 

4 

in  r-  r-L 

OJ  o  o  c 

\  1 

i 

n 

VI 

(\ 

1 

z 

e 

>j  to 

o  s  r  e 

Cl. 

1 

r 

>* 

>•< 

-j-i 

s  .  e  i  r 

>^  P 

•H 

5' 
G. 

M 

C 

e 

e  I  c 

Mi 

_  1  _ 

•4 

S 

' 

i  ^ 

iri 
1 

B 

I 
i 

in 

c 

C  E 

tn 

<i 
o  t 
w 

e  e  B 

in 
•-I 

C 

e 

c 

e 

in 

e 

>n 

i 
i 

il 

si 


CO 

a 
a 

CA 
U 
H 

<53 

^ 

o 

< 

>■ 

z 
o 

V2 

u. 
C 

z 

an 


a 

z 


O 

.-3 

O 

z 


O 

o 
a: 
o 
u 

as 


lit 


=1 

I! 


i 


n 


I  I 


3  •«  O  I 
=  1  I| 


di  o  o!  o 

iiSl'?,7j7 


I  I 


SI 
O 


I  I 


^1 


1$ 


CD  0OC3  SOi  COvO 
r-H'  »-l  fH    *Hi  rH 


cT  c7    ?7  c3' 


CD  CO  CO   00  ( 


I  \0'  ^  ■<3  *o 
ro  K>  fOt  K^  fA 


m'  g?  CO  <rii  cd  eg 
I  cj>  O  o>  o  o  a 


a  o  o  o  

Ln  ITMJN  LTvr-f 
<  "   '    "<,■<<  \ 

o        in  a  :.*\ 


O'  o  o  irv  a  ITS 
in  in  ir\  t—  ITS 

^0  ^  "O"  ^ 


i?v 


':  Wl         I         '  CVl   («|   OJ  i 


^       s  >^  i 


0^  H  C4 


'  1  i 


o  e  r    c    e  c  ! 


oe  >E  Ie 


M 

eel 


!  I 


1    I  . 


I 


3b 


!  n 


in- 


tn  -Cj  t5  vn  I  M 


lo  lo  lo  1 


'X  k-i 

t  vc  .fo  1  ^ 


I. 


fvj  Id  w 


a  H       C  M  fc 


iti 


f 


I  ! 


j  »|3    3^  j      'S    3    3     3  3 

T — I — j  j — ^  j —  ^, — ' — ^ — I  ~  ~| — ! — I — j — ' — 


Ti  Pi 


«v>\0  NO  ro 


0  -r  J 
jh}  ]   |^3  jro  Iro  I 


ho  vo  kO  fo 

VI  v-J  r-JVXl 


3    3  {  3  I  3  ^ 


*  •  » 


,  - 10 10  iro 

ill 


•tt  H  hd 


K  VW  VW  'ijj 


IL 


I-  so  M  I 

ic  n 

|2      S  ; 


f  "d  ho 

T 


II 


I? 


r\j     •.i>!ji-,Mrv)     Mv>rov>4'oj'^  v/i>ji\jn>ji\jivji_ 

^      i^S'SSoS  VO^^^^VJI:; 


S  L 


CD 


S  7 


j 

1  1 

i 

a 

■ 

1 

i 
1 

I' 

i 

a 

1 

f 

s 

s 

« 

■ 

] 

a  1  a 
\^ 

~i — ' 

an 

i 

-1 — 

■i  . 

3 

-H 

I  a 

^^ 

3 

i 

■1 

X  « 

1 

« 

* 
■i 

! 

1  p 
'rs- 

I  ! 
i  1 

a 

hi*' 

u 
+ 

E 

\r 
:S 

ll 

Jl 

0 
Jl 

Jl 

~* 

I" 

k 

b 
Jl 

1 

1 
i 

mLI  j 

*    *  1 

-JVJij 

k 

b 
Jl 

»- 

r 

M 

3  1 

p  1 

1  : 
r 

1 

» 
1 

Jl 

S' 

9 
1 

3  1 

oi 

( 

-  I 

■4  1    t-ii^  ^ 

1  1  'I  G  r- 

> 

— 1 

5 

i 

-3 
1 

- 

IMP 

«  ro  K-- 

■1 

• 

IN. 

■ 
■ 

> 

WTO 

sn  i 

0 

t 

D 

»■ 

I'- 

M 

O 
Jl 

TOvii  TO 
UlVjjUl 

ro  rt) 

.1? 

^ 

Jl 

g 
■a 

ro 

Si 

■0 

ro  rj  rv>  rv. 

T3  fTJ       *^  ^ 

■ 

o  o  o 

J, 

■0 

•t)  ^ 

Jl 

If 

H 
H 

Ji 

Jl' 

-J  »-> 

il- 

s 

"  r 

>  w 

8 

8 

Q  O  C 

O  iO  c 

1 

8 

Jl 

M 

LT 

H>  M  M  1- 

O  O  O  'O 

Jl  knuiu 

J  . 

1 

Jl 
o 

3 

SI 

■ 

!n 

fe: 

H  ^  L 

• 

! 

> 

• 

CO 

• 

to 
kJl 

Ti 

•o  It-  t- 

ri  <cso 

J4 

Jit 

M 

-i\ 

Jl  Sfl< 

! 

jA 

J 

1 

>  » 

ro  'ro 

III 

'o  'K)  To  To  ^ 

O  OkN  O  C 

>  fo 
>o 

0 

o 

li 

h 

— 
lb 

— 

1 

J. 

ro 

! 

4- 

Er 
o 

\ 

• 

OS 

1 

{1 

E 
5 

5 

B 

3 
! 

\ 

• 

> 

O 

. 

•  i> 

o  ^ 
— k: 

• 

)  TO 
)  O 

[ 

» 

o 

fo 

OD 

I 

• 

t 

I' 

i 

ro 

1  j 

« 
3 

J = 
\\ 
1' 

? 

&s 
%  = 

it 

• 

; 

• 

• 

. 

CD 

j 

• 

M 

1 

L 

r 

To 

is 

iv 
fO 

i   1  i 

• 

ro 

ro 

To  Ti 

-j — 1 

•  .*  • 

sM  1^  V>1 

M  o^;ro 

5 

1  r 

i 

1  1  1  !  i  !  1 

5 

'    '  ' 

ii 

!i 

f 

If: 

■  i 

rororororororoto 

s 

B 
1 

1 

; 

1 

If 

SB 

o 
z 

i 

— 1 

- 

i 

1 

1 
1 

t 
1 

i 
j 

II 

4. 

o 
1 

A. 

o 
1 

1 

Li. 

O 
1 

8 

A. 

o 
1 

0  e 

1  j 

L  ? 
'  8 

L 

o 
1 

A. 

o 
1 

A.A.i? 

1 

\k 

A. 

o 
1 

c 

Li 

>  o 
1 

a 

o 

g 

-  > 

! 

e 

K 

1 
i 
1 

1 

1 

a 

M 
• 

Jl 

• 

-3 

'f 

1 

fe 

• 

ro 

to 

1 

•  » 

OOjC 

1 

3D  00 

1 

• 

IJl 

« 

.lU 

VJllJl  |VJ1 

Hi 

t 

ro 

• 

• 

1 

c 

0  ro 

3  O 

o 
* 

ro 
o 

3 

g 

i. 
O 
1 

A. 

o 
1 

\i 

c 

i 

1 

LA. 

>  o 
1 1 

O  1 

8'  i 

;  1 

1 

i 
? 

1 

i.  A.  5 

0  0  a 

1  1  |» 

1  ! 

A. 

o 

• 

A, 

o 
• 

A. 

o 
1 

A.;? 

> 

!i 

1 

A.I 

'i 

1 

I 

c 

i 

IK 

)  o 
;  1 

j 

o 
a 
a 

X 

i; 
1^ 

1 

I 
1 

1 

I 

a 
1 

« 
1 

!5| 


31 

t'  a  I  3  4r  , 


i 


J  I 


•roi 


irk.«j  OJ  = 


1    C    1    -    P  T. 

«        «    •  • 

VJl  U1  VJl  'vTI  vji  v/i 

,~o  o  to  Cj  o  ,rvj 
i-t:  ii  T;  t:  t  . 


— cr 

3  1 


"TT^'T^  ►J  h;  -3 
^  P  !=  p  >-•  P 
1    S    T    >1   g  l 

ro  •-•  K>  TO 

ro     ro  ro  ro  ro 


Si  =*i 

t  r 


>-  M  t-- 

IT  *C  U 


r\3  w  w 


1  O  CD— ! 


ifo  ro  fo 


TTTV 


00  CD  CD 
00  CD  CD 


IT 


I  >  ! 


If 


%3 


i*   .o    a   >•   .•  ♦ 

'ir-;  M  j::-^  '  H* — J 
fo|rOiOCN'OIOiONC>\<> 

-  i—LJ—i  '  i  I  i 

 '  iTr!  !  i  '  I 

)_•>-• M  i-'  f-'i    ifO  w'ro  t-'it-'To     w  i-» 

•    •    e    •   'ft  '•  I  '•'•'«.•••'••• 


•    •        Ift   ,ft   'ft   i«   ift  'ft 

OjOO  O^lO  OS  OjO  O  0| 


•  [ft 


.11^1  ll  1 


•    •••••  i*  i* 

^  t-*  H-*  l->         W  M  t-»!H 

rof^rj  of=".ro,OiO:o 


^\  hi-- 1  L mL L 


I  I  j  i  i  i  I  j  I  i  M  I  i  !  !  I  I  I  '  '  '  '  i  '  :  '  ,  r~  ^ 
i-'lt-'l    ►-•  1    t\j M  !ro M        H  k-"  J-"  I   L  L  ^  ■      '    ■  b  '       1  i-t^  1^ It-" M m 

I      !  I  !  I   I   1      I         I  I  ,   I  I  I  i  i   I   i'>  .   ■   '   I  !•  1 


,11  • 

)-•  (-I  ^  H  H  *~'  >~' 


- 1^!> » i  i  I  i 

KjSjrJs^  p  ^     13  jf^ 


|OD.~ia)o^:-p)poo 


If 


JVi  o 

1  M  '  ' 


or 


JfTi  I Ti  [ 


-+- <- 


i    1    ^  I    f-*  (-*  f-"  (CO  '0>  .o>  I 


1  vjl  vJl  VJl  tjl\J) 


LI 


>5  ^  fe- 
ri  t  'TO 


«1 
hj  i 


h3 


I    p  I    o  o 

:  rS*!  I  i\?-f5- 

1   -Kl  sz-j  -~j 

e>  :  B  n  s  ; 

►1  M  *l 


r  ]    »3>CD  o 

•   tjj  3 1^ 


^1  sjR- 


'  1 


I 

^ 


|j i  ft' 

fV  '.     hj  ^V 


m 

-Ms 


I?  ?  i 


I  ! 


O  I  s 

ft" 


ml  al  a  ■ 

I  I 


"Sri 

a  I'll 


Ml 


M  win 


3  3;  a   3   a  c 


.  SI  31  3!  3    31  «t  3 


i  I  !  I 


^1 


1-3  "a  M  t:  i-j 
1  a  T  1  c  T 


iw  TO »- /o  rj  I--  ,  til  ir!jv).Hi_w  M  e — L 


H  -C  H  •-3 


IM  »->»-•  l-i  »-• 

jfo  »-•  TO  r\>  ro 


Iro  (O  ro  w  fo  ro  ! 

••■*M»-*    i»i3  3m 


►3  T  M  >-a  "t;  >-3  H 

IS  M  »  PS  H*  :»  Iff 

•tr:•^^C"1  30.H 

^J--  ro  h--    w  .  

t--  1^  t-"  M  M  M 


et  IT-vx  vxC"     !    v>'  \>j|-'v>iro>-'\j< 
ioChooWi        o  o'-JiovnCno 
t  x.T.   .   -x         .1  1. 1. , 


5  ui  vis  vj!  iji    ui  ^J^  Cji  o-^oo-^oooo 

I    I    i    I    I    i  I 


» •  • »  » » L 


(V  W« 
jO^  H  ^fr-* 


««•••-»«•«« 

|CD  O  09  CD  O* 


^^^^^^ 

I  i 


ifo     fo TO  I-*  TO  ro  rv>  (\3l 

£-  y  -iT-  w  .,>  w  K"  i 
OiOl  O  CMX  O       0^  0^' 


'l->  L"  M 


,ro :  vn 


MP 


TorvjivafOKStvifororo  vwvjjwrovjivxroforo 


•      «  k 

IfO  tn  fo  vj*  ui  (o  vjj  01  kj* 

|0  rv>  O  N  TO  O  fO  :(V>  |fO 


!)-•  !>-•!>-•  >-•  iM  i-j  >-•>-••-• '  ro  ro  ro  10  A3  ^3  Iro  iro 
*******  *_ !  *       *   *       •  *  • 


roro'wi-'MToi-'H'w 
o  0  0    o  o  <^o-  <> 


!  I 


ILLL 


W  :f      fO  >-  >-•  TO  M  t?. 


I. 
a ; 

o  J 

e 


»3 


O 
so 
o 

o 

•T5 


en 
w 

H 
O 
50 

> 


?5 

G 
Z 

6 

O 
Z 

> 
PS 

o 

C/3 
> 

H 
CD 
PS 

V3 

K 

W 

!/5 


I- 


icaka  >cs.«B.<D  icb  kb  o 


■    '    ■  i — ^ 


I-J  -a -J —l --1 -o -J  CO  CD  00  ro  0  <»  CD  o  03 
10  vo  0  ^  vo    Cn  ui  vn  vfi  ui  Cn  vji  vji  \ji 


I 


b3 


1 

1 

1 

I 

! 

1 

i 

! 

1 

1^1 

i 

1 

Jo 

1 

s 

a 

a 

i 

■ 

a  a 
»< 

i  a^ 

1  !^ 

8 

a 

it 

•1 

i 

a| 

H 

"is. 

a|  a 

a 

i 

3  : 

m; 

a  0 

a 

i 

* 

3 

a 

* 

a 

- 

a  a 
K  ^ 

rt- 

<. 

M 

£ 

1 

J* 
-1 
V 

1 

1 

\ 

\ 

M 

1    '  i 

i 

u 

: 

-• 

1 

i 
1 

1 

i 

r 
1 

M  VH 
■  ■ 

4  r^ 

:\ 

< 

>l 

H.  H< 
»  ft 

5 

— 

» 

>«  H       >«  > 

-^.r?  H  N>  IV  » 

-i  H 
*      3    3  55 

>r     '  K 

^  I    !  M 

» 
-> 

M 

s 

M 

-3  i-a  X 
»  p  >-< 
ITS 

r-"  ro  M 

3 

'? 
iljr 

-i  -0 

-1 
a 

0 

»x 

■-5  TJ  "-5 

S  2. 

r  B  K 

p 

3  *^ 

h 

"X  H 
P  P 
1    C  T 
K  6  < 

i->  ro 

-J 
0 

X 

i 

> 
-1 

— f 

3 

p 

3 

? 

0 

$ 

z 

s 
s 

- 

■J  -J*0  «0  <-J' 

!n  ui  \ji  vn  \ji  \ 
jivnvn  fo'oiv 
X  ho  "x  fx 

■J '  1-4 

Ji  i  a  1  a\ji 
Ji  ro 

X  1    1  ►x 

^  Ul  0  VJ1 

S" 

-J  0 
X  x 

>  c  o*- 

0  X  "X 

? 

3U1 

VO 
*x 

\ 

M  H  f->  l-< 

\^  \>l  \>4 

3 

av>i 

s 

if 

— 

-J 

ro 

o 

^3     rv3  ^3 

8 

M 
M 

11 

0  la 

M 

0 

w 
09 

f  »-' 

CSfX 

>-•  i-" 

05 

CO 

i 

M  l-J  M 

i  ■ 

H  M 

CO  a> 

ro  M  ^5  H 
0  0  01X 

1  !  i 

■0 

■0  M  t-«  U 

!  i  r 

s 

It 

I 

-• 

-< 

- 

X 
<^ 

H  t- 

1  ' 

ro 

> 

0 

\ 

i 

1  • 

ro  r. 

j 
i 

. 

•0 

1 

. 

to 

• 

.  L 

1 

1 
i 

1 

j 

-H 

< 

-1 
-v 

J4 

1  1 

0 

5 

H 
$1 

1  •  •  » 

» 

1 

• 

»  • 

t 

K  • 

1 

•  • 

|r■^ 

» 

1 

»  • 

•0  0 
Ova 

! 

• 

0- 

:  1 

V>l  OJ 

ro  ro 
»  » 

i 

: 

0  r  ■ 
~  ro 

'  i  1 

ft  t  • 

?  to  fo  M 

s 

l» 
39 

ir 
§ 

■ 

r 

0 

1 

M  Jo 

w 

£^ 

1  : 

» 

— 

0  ?\. 

i 

k 

I-" 

>  10 

CD  00  a 

1 

i 

i 

i     !       '  ' 

-• 

-  i  1  L 

■J  M  t-i  W  M  H  M 

-< 

9 

Is 
Sg 

?i 
fi 

c 

-• 

rl 

^? 

-in 

»  » 

-J  -J 

)  CO  O) 

-* 

\> 

ro 

i  1 

i 

ro  K>  ^- 

i  M  : 
K>  ro  ro  ro 

•   •   >  i 

V  0  VXI  \J1  Ul 

-  00    ov  o» 

.11 

■0  CD~J 

> 

s-S 
Eg 

sf 
1 

3 

1 

0 

— 

u 

s 

1 

i 

r 

e 

1 
i 

il 

1  i 

3i 

1 

to 

1 

1 

:  Ul  ^  \n 
\0  \o  vO 

E 
E 
1 

i 

j  'S<K\n 
1    t  >x  trs 

— 

s 

I 

1 

!    i  ' 

ro  H'o' 
►x  k  ►c 

1 — 

1 

If 

t 

i 
t 

i 
» 

i 

i  ; 

s 

3 

a 

-  0 
a 
• 

1 

b 

8 

i 
3 
1 
• 

i  ■  !  1 

■ 

3 

I 

= 

a  1 

i 

isi  i 

i    :  I 

- 

03  0  v1 

1  sn 

i 

n 
? 

1  0 
*• 

|i 

?»  0  fo 

1       CO  ^ 

H 
1 

-J 

.J 

1- 

y. 

j  ; 

H  H 

1  i 

0 

4 

1 

f 

1 

— r 

I 
♦ 

f 

M  i-i  M 
•  '  •  « 

f5>2i  (5 

!  ^  1  1 

I 

1 

5 

ill 

i 

1 

*  * 

^8 

s 

! 

a  j 

a 

1 

I 

^ 

p 

1 

f 

> 
> 

1  :  1 

1  •  •  * 

Q  H  0 
'    S  C  D 
j   »-  ta-t^ 

• 

V 

c 

3 

■i 

1 

* 
> 
ft 

If 

! 

! 
1 

9 

> 

J 

1 

\ 

if 

«  , 

1  ; 

1 

1 

! 

i 

1 

1 

i 

& 
e 

•a 

1 

c 

?■ 

p.  0 
•1  c 
0  rt 

?  ^ 

1 

nop 

OOP 

0  0 
tt 

fr  tr  M 
•   •  0 

n  0  0 

•1    "1  •! 

0  D 

^  i  • 

;  g s- 

1   ►*  ct  n 
^  1 

( 

• 

k 

s 

s 

trir 


1 


0  H  »tl  >5T  ,  ^_ 
■«  »»  35  M  SO  I     I  P 


'I' 

I 


^1 


S  3 

I 


Ml 


-+- 


ui  I    1-j  p  VJl  j 


'  |o  ii 


4 


+ 


^5  ?o  To  V  '?0  !^) 


&i  ji'S-iR-lttr- 
f-i  TO  J-  '  J  M  H      !°  fo\ 

Cjj  «!•  Gj  C>j  t-  o  lo  ^  i 


►3  nJ  H 


rt  K1  "-J  •■•3  ►tj 
H  b  H  !fo  ro 


f_i  f-<  ;)_<  !(-■(-'  1 


--  -  --  A,  'i.  ^  I 

OljM  O  t-'VN  O  So-'"'' 

yi  pj     ^  CO  I  I  f 

t»  >■  ;»  >  p.  '   •  ti» 


ro  M  TO  ro 

8^88 


ro  Ito  iro  ]M    ro  to  Iro  m 


ji  iO     v/i  o  ui  t 


1 


J*  i!>j  tw      Vj^  lo^ 

!  I  !  I  i  J 


jw  ^   'm  i-*     !m  *-*      Iw  I 


L  L  '  L  I.  1  It 


i  ! 


!  I 


M  o  iro  lO  io  ro  o  o  to 


•  •  •  ^  W  w  « 

To  fo  ro  TO  !\3:ro  '~ 

:      I      !      i      1      I  i 

'    !  I 


M  !>-«  I !-■!»-'  M  'M  '»-*  iM  !M  I 

W,o  fo  o^o  ro  (S  <S  !Si 


l-i  IM  M  "  M       IM  ;M 'm  , 


I  I  i  M 


i  I  M  1  ■  I 


15 


I- 

;  » 

'?  i 


r 


|2 


^1  jS^'S^jS; 


-1—1- 


-I 


0        O  O  " 


{Li 


il 


It-"!*-"' m'  ! 
I*  i 


i  I 


!  I  lO 
l»  #  ♦ 

lO  IO  |0 


I  I  I 


^-5 

m 


a  ,o  IS 
III* 


I?  :?:?;8 


I    !  I 


CO 

'a 


I 


I  I 


■q}0 


I  _  1  M 


,    <0  fb  iro 

rrr 


f 


■  2 


3t 


■ji  VI  ^Jl  ui  vji  vn 

v>f 


tH       H       113  .H 


M+j  H  Ui  -^l  -"Jl 


fo  to 


M  r\3  p  >->  TO  ^  il-"  M  I 

•ob  -o  CD  ovoicpts  <s 

Jlp'Jl  i)  OjjlvEp  i 


•-3  T!  H  15 
S  r  S  f  I* 

to  fo  fo  ro 


vn  KTi  v,n  o  vn  ' 


—  ro  ro  M 
o  pVT  D 


1    I   =  3;>1 


I;? 

h  :i 
Xi3  ,rr 


3.  S  a  I  ' 


[l!  Hj  'x)  13  13  *C  ■      I  li; 


IjJ  VjJ  loj  tjJ 


j-j  CDr-j  fo  CD  •-• 


3 

'5oio 

-ll-- 


ir 
It 


!  i 


ro  TO  ^  fO  '\> 
■~J  vjj  jOj  t-j  r-J  ^ 


SO  Q  »0  'Q  ' "  i' 
CN  OD  Cr>  fO  W     TO  |r\i  I 


to 


T)  1-3  (-3  f-o  t;^  :    I  M 

NCI  1  P  "1  A  •&  1 

!3  K-  s  >r  o  o 

M  TO  rO  !W        !  /\3 


to 


TO 


rr 


H  M  i  I  ^ 
TO  ifO  , 


m 

w  5d  fo 


i-t  \^ 
SO  vo  ro 


»  M .»  ^  h--  •»  11  li  ^  ■ 

■<  S  ri  G  :-t  p.  O.  M 
p  TO  l--  TO  ro  l-- '    '  fo 


-        --I  C   ^       ii.  *1 

-J   .--  O  O  V 

•r;  r.  w  '   '  to 


CP  ![0  IP  TO  TO  ro  TO  Iro  TO 
OO&VjilOoijiloiWi 


•    t_  •   •    •  • 


\  i 


'f '-f  T 


Lri  ro  ^ 


CO  ~J  -J  ICD  h-J '-J  ^  -} 


r 


i\)ii-'lro  |t\>  I--  ro  roiroro 


i  A. 

o  o 


o  o  ; 


iji     ir-rn  Pj  b- 


A-i. 


a>  (CD  'CD  CD  O)  CD  ,  CD 

OOOOQ  oiA-o 
'  ji  o  kri  ^  P  'Ji  o  lO  vn 


O  O  3 

I  I 


!)-'  IW  H"  I-'  H"  1-" 


ro  Fo  A'l  i\)  ''■..^  A  ""^ 
ro  ro  ro  ro  r:;  ro  1  , 1  f  J 

*D      T  T)  '•0  ^     ^  ^ 


CSO  Ci  Cr  CD  :2  CD  ffl  CD 


tOip-.OTO 


L I  M  M 


Mko  1-     fo  i--  w  M  I 


■JJ      ^JJ  n:.'      >^  SJi  ;0  'O 

too^irojfocfv'o  ro  ro  ro 


}5 


5 


,gi  g;g;g 

111: 


15 


t 


n 
o 

O 

o 


2! 
O 
t-' 
CD 

C/5 

H 
O 

s 

> 
o 


?3 

6 


o 

> 

2 
o 
n 

H 

CD 
PS 

P3 
CD 

o 

C/3 


c 
z 

D 

!3 


n  z  ^ 
>  H 

n  n  o 

5     o  > 

"CI 
3) 


O 

c 
c 


j 

1  1 

i , 

! 

CD 

1 
1 

1 

1 

1 

1 

1 

i 

a 

■< 

1 

'  { ' 

k 

1. 

< 

a 

1 

a!  a 

1 

a 

3 

^ 

a  a 

) 

a 

a 
■4 

• 

a 

a 

a 

3 

a  i  a  '  a  a  o 

i  '  :  ^ 

K  1    M  £3  «1 

- 

e 
8 

i 

^' 

1  1 

1 

^^ 

i 

1 

0  Po 

-iy 

1 

I 

' 

V 

■0 

•  •  t 

-J'-JSJI 

t    !  i 

E 

8 

rsg-1 

-« 

* 

I 

i  o 

i  1 

IL 

o 
1 

i 

• 

r 

1 

? 
ro 

» 

1  p. 
K  b 
k  1 
»-• 

3 

'■- 

"5-  a  f 

« 

-5  H 

o  o 

'  '  fo 

> 

1 

C  -1  -1 
3  K 

Q  Kj 

S  IT 
• 

ro  H 

o  rj 

LT  C 
"Xl 

'  '> 

Hi 

5 

f 

f 

r 

1 

^  »-< 

ova  <o 

.     . . 

D 

'i- 

ro  ,fo 

»•>>>• 

M  iW  IM 

i  !  i 

ro  ' 

;.-A.i.£- 

poop 

? 

\ 

N 

CD 

i 

o  |x 

1 

— ■ 

ro 

8 

8 

IS 

S-0 

Q  C  CE 

o  Oyr 

i  1 

a 

II 

\ 

• 

; 

fe 

!  1 

i 

To  to 

.  i.  I 

1  i 

1 
i 

Si 

i 

3 

If 

i 

.... 

f 

M 

f 

1 

_ 

>- 

° 

1  1 

"0 

o 

— 

P 

• 

1 

•    •  » 

i^N  Vw 

« 

cs  iiS  o  p 

!  i 

M 

fo 
o 

... 

1 

la 

V 

If 

e 

6 
1 
J 

s 

8 

g 

t- 

8 

8 

f 

& 

-J 

! 

*g 

1 

• 

1  1 

f 

k 

fo 

CO 

- 

'o. 

03 

1 1 

'Is 

— 

i  1 

!  i 

i 

1 

rj 

i 

► 

. 

L 

k 

0 

h 

J 

o 

o 

M  lO 

!  i  1 

ro 

1 

1 

>.& 

8 

1 

J 

g 

s 

s 

s 

— L 

» 

8 

m 

8 

i! 

n 

■7,3 

~i 

M 

^  > 
-■ 

ji 

On 
J1 

?^ 

o 
ji 

H 

•-< »- 

— U 

t 

\ 

— 1 

— 

If 

f 
\ 

is 

? 

i. 

0 
1 

i 

1 

1 

&. 

0 

1 

i. 
0 
1 

A. 

o 
1 

i 

I 
0 

1 

1 

A.A 

0  D 

1  • 

? 

i 

— 

0 

1 

... 

> 

o 

J 

■ 

? 

a 

-J 

— 

A 

1 

1 

1 

• 

1 

h 

fo 

• 

\ 

- 

•  ■ 

1 

fo 

o 

• 

ro 
cs 

5 

S 

i 

I' 

I 
9 

i 

g 

I 

? 

A. 

o 
1 

I 

o 

i 

F 

r 

? 

k'h. 
0  10 

'  i' 

L 
p 

i 

i. 

0 

1 

1 

t 

« 
i 

Is 

1 

_ 

1 

a 

« 

i 

1 

•  •  » 

I  i 


§1 


MM  ^ 


iT 


1 1  3l  a!  a!  a| 


1  ixl 

riifi 


H  -t!  >-3       "13  "-3  H 


I-  r\3     ro  w  t-* 


iroi 


l-S  "-3  n  »^  m  <-3      i  >-3 

ti  rot-"  (To rot-''  i'  ^j! 


rj  M  f'O  ro     i '  l'  f\5  i  {-*  ro  i-"  ro  M  "  ■ 


-r 


ro  '-J  M  rv;  r\j  ro  ro 


»0  -^J  (-J -J  i-J  i     i  -J 

ro     M  ru  ro  ifv) 

OOO  OOOO  O  0| 


t^-~l  -J— 3  -J— 1  -tJ 

f-.        rj  —  HJ 

t-3     -i  ^     -c  I  I  "3 


fo  ro  i\)  ro  ro  I  ru 


ro     lo     ro  rv  fo 

H      >-'  iO^VjJ  M  On  ^ 


1  !  !      '  I 
toiro  folfo  rjlroirolro  M 

rvi>—     ro  i-"     ;r\>  iro  iro 

rOhJl  ifU  Ir-i       rvj 'l-'ll-' M 


fOO-f\J 


ho 
oo 


fojSiS 


.tt 

ro  fo  M 

|0  to  CD 


li  i  1  rr 


■■J  ro  ro  iro  ro  M  A3  :ro  ro 

-4- 


O  O 


.    i    .   I    .    .   I  . 


11       i  fl 


1   I  t 


M  M       '  L 


TT 


!   i  1 


O  p  P 


1  o 


I  I 


' »  I      to  1 

'21       !<  ' 


t  i. 

0  o 

1  I 


i.    li.  A.  1= 

0  O  J 

1  ,1  "5 


fob  '^ifcb  ro  tfefc 
O  CD  ofr  03  0p-p-pr 


t-.  11-.  t_i  ro w  ro  w 


rut 


•    ?  »   •       •   *  * 


•  B    •»  •••» 

r\3  jCD  CO  ^)  CD  CD  'CC  CO 


ir 

i  3 


If 


7\3'a)  'ro^\J  ^ooo '^"w  9 


! 


r 


1 1  i 


i-l  !i.i| 


il  'i.  p 

0  lO  3 

1  I  « 


P3 

n 
o 

o 


f 

C/3 

H 
O 
!« 
S 


73 

2; 

6 

O 

> 

s 

o 

G 

> 
H 
W 
fO 

C/5 

n 

tfl 
o 

c/3 


k 

03 


M 

> 
CD 

j 

i 

i 

1 

1 

1 

cc 

— 

= 

J 

— 

3 

1^ 
*  l< 

3 

3 

■ 

K 

3 

>- 

i  3 

3 

N 

3 

K 

*-< 

3  O 

a;  ^ 

ir 

I    I    3  D 

- 

2 
? 

fo 

\ 

kX 

I 

J 
J1 

^ 

Sat  If 0 

rr 

K 

JJ 
i 

ro 

1- 
• 

r 

)  toto 
J  -JjJl 

0. 

• 

10 

V*i 

5o 

! 

ft     »  Ift 

i  ^ 

k 

U 

V>J 
ft    •  ft 

to  vo  ro 

«  ^  \-n 

-i 

K 
!-■ 

3 

■J 

5  p- 

0  o 

Hi 

fo! 

ro 

t-3 
-1 

r 

fo 

^ 

g 
ro 

1-3  1 

.  4. 

lO 

r 

ro 

?r 

I-'  fo 

h3 
P 
-I 

'-• 

t^'-  3 
fi  ro 

■0  -J 

o 
1 

i. 

o 
1 

•-3 

0  K 

1  • 

:ro 

K 

C 

3  ,!V 

ro 

fo 

M 

g 

lO 

1 

V 

-< 

1-3 

1  i 

O    D  tr 

O 
1 

-1 — 

kfi  •ji  Ln 

Li. 

0  b 

1  11 

ii 

a 

IN 

C) 

cc 

•i' 

o 

1' 

.4 

i. 

D 
1 

-J 

?^ 

o  o oo o 

o  p  yi 

il 

05 
►t3 

O 

ro  i-> 

S 

r 

> 

> 

JI 

g 

1 

"3  -r  ^ 

£- 

o 

— 

M  ro 

! 

ro  M 
roj-j 

rvj 

to 
JI 

ro 

S 

ro 

'  II-' 
)  o 

Jlj05' 

JI 

^  CD 

! 

JI  Vn> 

i 

JI 

i  1 

Ji  jO  |0-' 

c  » 

55 

1 — 1 

— 

» 

• 

• 

, 

\) 

LM 

-< 

■ 

ro 
-J 

1 

ft  L 

^ro 

■T,  r> 

1 

• 

J 

J  M 

• 

AO 

ji 

IJl 

n 

r 

L 

• 

o  U1VJ1 

• 

|J\ 

5  3 

II 

t 

P 

r 

■ 

o 
oo 

• 

o- 

•-> 
• 

o 

05 

I 

> 

1> 

- 

ro  ro 

M  K)  »o  ;rj 
ft  »  •  « 

1   i  1 

!-■ 

05O 

CD 

00  ;0 

!-■  »-■ 

copj 

cm;> 

CD  |05 

ro 

1 

ro 
ft-* 

ro 
o 

ro 

.c- 
o 

ro  ro  ro 

\  i 

ro  lo 

i 

g. 

S 

E 

■ 

s 

- 

— 

- 

1 

— t 

5. 

•-' 

o 

b 

CD 

- 

o 

»- 

• 

ro 

k 

1 

>  ro 

J  CD 

ro 

r 

ft-* 

> 

-• 

fo 

r 

\> 

i 

ft-* 
tOpO 

1 

•-■ 

cr- 

I 

o 

L  *p 

o 
♦ 

[ 

3 

!  S 

sf 

t— 

. 

ro 

CD 

• 

5 

» 

CO 

ft 

ro 

CD 

H 

CE 

— 
> 

C5 

. 

CD 

» 

o 

• 

ft 

>  b 

;.  L 

- 

• 

1 

•  » 

On-j 

op- 

i 

! 

i  i 

11 

1 

*8^.>S 

r 

'n 

ft  » 

JI  yn 
ro  ro 

Is 
i? 

;b 
g 

1 — 

1 
1 
1 

:^ 

:^ 

— I 

f 

5  OD 

3  ro 

s 

1 
1 

g 

CD 
CD 

CD 
O) 

o 

CO 

E 
1 

_H 

1| 

1 
j 

"1 

o 

o 

o 

o 

o 

8^ 

8 

\  Ov 

On 

o 
so 

05 

1 
1 

r- 

£" 

— 

■^^ 

&8 

01  m 

i-ii  "» 
1-!  n 

1 

% 

ri- 

rt- 
° 

:> 

CD 
M 
O 

c  o. 
ii 

1 

0 

1 

i. 

o 
1 

K 

o 
1 

9 

1 

i 

o 
1 

c 

1 

L 

IS 
«^ 

O 

1 

k 

o 
1 

o 

•  CD 

i. 

o 
1 

A. 
o 
1 

CO 
Vl 

? 

- 

II 

• 

ro 
JI 
ji 

[ 

ft 

ro 
JI 
JI 

a 
i 

ft 

? 

CD 

1 

1 

• 

• 

o 

• 

>0 

• 

ro 
-J 

» 

ro 
-J 

• 

'J 
|i\ 

j 

:  a 

» 

JI 

■ 

o 

J 
1 

ft 

.M 

JI 

m 

k>l 
U1 

• 

t 

l-fp 

1 

i 

! 

P. 
O 

' 

1 

o 

k 

1 

t3 

o 

e 

1 

p> 
o 
1 

k 

A 

b 
1 

i°  s 

It*  o 

i. 

o 

i 

o 

« 

J 

I 

k 

o 
1 

i. 

o 
1 

a 
3 

!l 

5  r 

1 

j 

III 

a- 

is| 

<>> 

o 
IP- 

r  1 

A. 

o 

' 

Ground  moist.   

o 
» 

rl- 
& 

ISweet  Clover  26"  hip:h . 

i 

o 
3 

i 
1 

i  ! 


I 


3|0 

r 


I  Li  L 
 pi  

'  I  M  M 

Ul!  IM'i-'ljJ 

b     I  *  • 

!ro  I  Kb 


•-3  '  •-S 

B  B  IIP 

-1  g    T    O.  CL  T 

ro  rvj  w  '   TO 


^3  ^D  13 


■00  ^X)  t£) 
i.  A.  Q 


8S  B 

-r  u 


o 


I 

;   !  i- 


\3  i-i-ro  I^^t-^- 


-Uj.!  IJ.J 

00*?"  O  CDtP^lO  0;0 


ir 


I- 

89 


M 

0  :o  3 

1  I  ;» 


ro  ro  ro 

1*     '•  !• 

liO 


003 
^  I  1 1  :<> 


II 


i  ' 

"  [  1 

s  o 

i  M 


«5 

ii 


4!2 


5W- 
W 
O 

o 
so 

o 


2 

H 
O 
S<5 
3* 


z 
6 

C/0 


> 
o 

C 

C/3 

H 
IT! 
SO 
V3 

cn 
w 
o 

C/9 


c 
z 

5  0  S 
2  2  2 

H 
O 


5 


X  (A 

o  m 


< 
o  > 
PI  o 

a 
c 

q 

c 

3> 
PI 


UNITED  STAT3S  DEPART!  El^'T  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 
Washington,  D.  C. 
H.  H.  Bennett,  Chief 


mDROLOGIC  STUDIES 


CONPIIATICN  C? 
RAI^JFALL  MID  RUN-OFF  FRON  THE  V/ATERSHSDS 
OF  THE  MISSOURI  VaILSY  LOESS  rEGION' 
CONSERVATION  EXPERIIDNT  STATION 


CLARINDA,  lOAl 


1939  ^^CEIVED 


AUG  A 


H.  Schocnlobcr,  Ar.sistant  Agric\i:Liural  Ensinocr 
Clarinda,  Icwa 


Prcpai'Gd  undcj^  "rh^:  direction  of 
C.  E.  Ramvscr,  Chief,  '-'ydrolop-C  Division 


Office  of  Research 
I'ove;;boi-,  l^^'AO 

(See  SCS--TP-31  for  dcscripticn  of  net-,  rshcds) 


'/ 


t 


>  0 


a 
w 
Ed 

M 
H 

in 
O 


O 
in 

O 
Z 

3 

H 

a 

<: 


o 

H 


O 

a 

o 
u 

w 

OS 


■»J«t  CT>]  Ol 
<-^l  001  ^ 


O;  CH  O 
V    •!  •! 


O.  Ol 

11 

I. 


Ol  ^  to; 
^^  -Tl  d 


p5  S  ^! 
^  O  to, 


t*-  CV  .-I 
•    d  « 


II 


C-)  O  ii3 

^  to 
ro  !£> 

1 1 

1 

(O  CO'  -e*      i  r-* 
O  Q  O 
O  c\}  O  f-H 

1  1  1  1  1 

< 

o 

< 

o 

<  ■<  <  -tf 
O  O  O  CJ 

iTJ   rj   rH  o 

to       c : 

^          j  ^ 

c. 

to  c> 

O  O  lO 

O  O  (?> 

I' 

5i 
o 

o 

li^.  ,0,. 
CD  CD  CM      1  U>' 

in  ii>  o  jo 

Ci  o  c 
o   .  o 


O  CD 
CCS 

a  c  c 
54  K:  a 


'I  hi 


I  i 


i1 


to  u>  1 

-1-4- 


to;    I  Uo; 


I  I. 


•  CO  OO  O        K>  Oj  ^  cJ 

^^  1^  C-!  H  ^ 


'  u 


i  ;  I 


Ci  c>  cji  cj;  r«j  m  c\j;  c. 


n 


to'  ID  O  «V  to  (O' 
^^  CO,  CJ  to-  CJ  (O 


1  1 


I  M  !  MJJ 

O  C&  to!  CM  CD,  to  CNjf 
to  2>  r-<    If)  CIt  r-*  U>'  »-j 


i  I  I 


O  O  cn  OiOl  O: 


Coi  to'cJl  CJ  tol  Cji  (O' 

to,  eOl  to!  to  tO)  eol 

1 


11 


•  CO;  CO  to  ro  i  co'  CO 

^1  (O  Vi  ^1 

,  •!     •  •(  ' 


■  '  I  J  I  I  i_j 

t  ^  ^1     a>  ^  V  CD  CO 

c>r  CJ  eg  evj  CJ;  CI  c^J  co!  c " 

!  1  I  M  !  i  i  i 


^J'.  CJ|  CM  t->  to  C^J  tOj  to  I 

«      I  •      •  H  1 

I  I  I  !  i  j  i 


11 


tq        I  ir>, 


Is 


1  CM  c>?  cj;      cvj  c^j-  ^ 

k.'>  lOl  ITJ  LO  lO  lO 

•  .-o  t-'S  to  to  to  eo  to  to 


111 


I'M 

'  \m  to!  m  in  to'  irt  to 

I  tOl  CO'  Oil  to  !0'  Ol'  to 


H  cH     ''^i     ^'  ^ 

CM!  OJl   1        --  -- 

ii 


CJj  Cof  CJ  CmJ  OJj  CM,  CJj  CM 


ml  in  in!  o  m'  u>  in'  in'  U3 

CM  CM'  CJ  O  O  CJ.  to  o-  to 


a,  C4  s.  Ci«  '  c4 

3D  to  CO  fO  :o  CQ      .  O 

W  Lfj  uo  m  u'^  j  u>  r 

'  Ol'  ai  o>  c>  G»  at    I  a> 


J  CJ  ' 


i  .9    .S  .3  ,q 

f  I  i-  r-  n  f-  t-i 


La  I 

I  .'.1  S  '  = 


i?-!S<, 


^ 

*  ^  « 

''"I  ig""!' 
I  I  -^i 


IS: 


^  <     <  < 


-;<•=-.  < 

j  o  o  o  o  o 


rj  toj 


t-l  !>■  l^c   t-.  C, 


I   1  -i  I   I   I  •= 


c^  Oj|  Ol  1  col 
•  •   •    i  1 

CO|  »-«  »H  to 


I  : 


i 


?\  e 

2  5 


C/3 

a 

(A 
w 

H 

< 

o 


o 


u3 


Q 


O 

U 
■-9 


o 

Q 

o 
u 

M 


3^ 


II 


.1 

Si 


IE 


Is 

A 

II 


I  I 


I  i 


,   >  I 


^  o  to  to  U>| 


<<  •<<  ^ 

TV 


111 


\n,  \ri\n  lq  o  lo' m'  o  ini 

l/>  if>  lO  %M  r-i  lO  »-t  ■>4<I 
tV  C  J  W ,  Cs^  tOi  CO  CM  CJ' 


fH  aJ  cu, 

'  O       O  Q  O, 

j  O  -"J*  O  O  V,  O 

!  to  »-<  cj.  ro  *-t|  col 


Kill 


IS 


i  I 

oj  r«  c'll 

tOl  »H  (-H! 

«  i 

r-l  r  'r  e 
£j  


I 


I  I 


I 

I 


fl 


i  i 

m 


SI 

'I 


r 


If 


s  ? 

8 


WWII  i  mn^. 


1 


5  F 


m 

r 


If 

Si- 


I'  Ihihhlhnl 


o^g^r-  i  ri  I  i  1 1 1  r  I  ~ 

mm  r  n  % 


m 

liiiiiilli 


e  8 

.  of  E.IbAU  (loch..) 


:-tiH[:-!iii1itTfi:-:!r;:;: 


lfn!::-:rl:r 


I 


1 
1 


a«lr.r»)l  a*t«  lo  Ios'-^m  fwr  hour 


?  y 

!•  ,  _  t/l 

:  .  o 

■  i  z 


o  ;  jj  o 

D  Tl  * 

5  <5 


•  ■% 


if  I'- 

•1. 

-  3  3 

ll  i- 

k  < 

-  !  1 

■8  5  : 

'i  1 

3 

^  * 

■  1 

fl 

3 

fl 

-i;  I  i 


?  c«   ^  ' 

E  F 
< 

r  2  * 

8    :    If  ■ 


fir 


■I  - 


'  pi;:;'. ::..;..:!.::::::, 


? 

3 


ill 


Hp 


m 


:1  i::; 


1 


^1  r 


i 


if  ;  IF" 


I 


ill  t 


"I 


:::: 


:r.::  • 


11 

ll 

IT 

V 

1 1 
m 


ill? 
illr 


_  „  

::nT;:r:lHttTiT3:frr!Lr!T 


or  Balufkll  (liKibai! 


.r 

iiiil 


liii 


1 
1 


Is 

?  e 

is 

^: 

1=1 

IK 

i'  ?f 


■  :t'»'r3-.><r:»*-^  


.  Dlirrrrj.  U  ou,  ft.  p.f  M«.  ] 


^.1 


I  Mlkhhlhnl 


iiliiiHiiliplillliiMiis^^ 


v.- 


CT  ft 



11 

If 


3    «fe  feeH-iJiV(;36tRisg     ?  S 


I 


■!••'.: 


•■  :'.;v. 


.....   ^    .  . 


i 


I 


'A 


g  3 


i  ^    ^  i 


ikliliili|i|!iliiill.  ^ 


1:: 


•3 


f 


O 

s 


rff  i  li  _  3 
s  ~  s 


"  C  *      3  ' 

&S  if 
Is  ^  ' 
-3  I 


i..::ri;i;i::i;::ir:rr:;i 


I  2 


!3S 


if 


I 


'A 
rl 


II"  V  ■ 


iiliinii 


I  2 


J  S  ILCiTC  In  cu.  ft.  p,r 

:  :-::-:!-  -  ::-Th.::-:::-r| 


in 

'41 


I 


•iij 

i'li 


T 


J  


::i:;:::;|;;|:;::::it:r:;H: 


kmmm 


i 


-.7;  •  ^ 
S.  , 


i  -it 


u 

f 


4- 


J  if 


1  sls-^sg^ 


r 


V 


I 


